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Where in the Process?

Pre-Phase A: Design Problem Analysis
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Your Brain
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World

Organized 
Controlled 

World
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Benefits of Understanding and Using the 
Herrmann Brain Dominance Instrument (HBDI)

 Personal Benefits
- Understanding the brain dominance model and your 

own thinking models can lead to improved   
teamwork and communication skills

 Organizational Benefits
- Mentally diverse teams can obtain optimum 

problem solving results
- The purposeful use of multiple thinking styles can

meet the requirements of a global marketplace, 
diverse customers, changing technology, and 
innovation (Lumsdaine et al., 2006)
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The Organizing Principle

A A

B BC C

D D
PHYSIOLOGY ARCHITECTURE METAPHOR APPLICATION

THE BRAIN
THE 

ORGANIZING 
PRINCIPLE

WHOLE BRAIN 
MODEL

THE HBDI

 Four interconnected clusters of specialized mental 
processing modes that function together situationally 
and iteratively make up a whole brain in which one or 
more parts may become naturally dominant

(Lumsdaine et al., 2006)
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The Four Modes

What?
ANALYZER

Logical thinking
Analysis of facts

Critical evaluation
Processing numbers

A
Detailed organization 
Operational planning

Manuals, schedules
Preventive action

ORGANIZER

How?B
Social, interpersonal 
Care giving, sensing
Spiritual, intuitive
Expressing ideas

PERSONALIZER

Why? C

What if?
VISUALIZER
Conceptualizing
Strategic thinking
Imaginative design
Big-picture viewpoint

D

(Lumsdaine et al., 2006)
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Important Concepts in Brain 
Dominance

 All thinking modes and profiles are valuable; 
there is no right or wrong  

 The HBDI is an assessment or a survey for 
personal development, not a test

 The brain is specialized and situational - different 
modes are needed for different tasks

 Each person represents a unique coalition of 
thinking preferences

 People with strong cross dominances need more 
time for decision making, because they can see 
situations from very different angles

(Lumsdaine et al., 2006)
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Important Concepts in Brain 
Dominance

Each quadrant has its own vocabulary 
and “ways of knowing” 

Understanding and valuing these 
differences can lead to better 
communication and teamwork

A whole-brain team made up of people 
with different strengths can improve 
optimum problem-solving results

(Lumsdaine et al., 2006)
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HBDI Profile Overlay
 Your name “tent” 

gives you a preview 
of your HBDI profile

(Lumsdaine et al., 2006)



National Aeronautics and Space Administration
02.  Team Organization
NASA ESMD Capstone Design

John Gershenson, Ph.D. 11

Dominance Map (Profile “Tilt”)
of Capstone Engineering Students

(Lumsdaine et al., 2006)
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Typical HBDI Profile of Successful 
Business Leaders

AD

B                         C

70s
Financial
Technical

AD

B                         C

80s
Hi-Tech

Strategic

AD

B                         C

90s
Long Range

Global

FROM LEFT-BRAIN TO RIGHT-BRAIN THINKING

AD

B                         C

60s 
Short Range 

“Conventional
Wisdom”

Paradigm Shift

(Lumsdaine et al., 2006)
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Preference ≠ Competence

Mental PREFERENCE

Interests

Motivation to learn

Developing COMPETENCE

Work leading to satisfaction and SUCCESS
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Points of Interest to Engineers
 Engineering design is whole-brain; thus most 

engineering students need to learn creative 
thinking and people skills 

 A whole-brain team made up of people with 
different strengths can obtain optimum 
problem-solving results, with increases in 
effectiveness from 30 to 100 percent

 Research results with engineering students 
typically show that from 20-40% of freshmen 
can be right-brain thinkers; by graduation, the 
range is more like 10-25%
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Whole 
Brain 

Approach

(Lum
sdaine et al., 2006)
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HBDI Occupation Examples

Translator

Drill sergeant

Entrepreneur
(technical)

Research scientist

CEO

(general)

Stock broker

Engineer

Finance
officer

Technical 
manager

Bookkeeper

Supervisory
nurse

Elementary school
teacher

Social worker

Counselor

Entertainer

Musician

Artist
Chemist

CEO 
(technical)

Foreman

Operations 
manager

Marketing

Administrative
assistant

Sales

Entrepreneur

Strategic 
planner

Real estate
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Communication
When the intended communication is 

significant, it is necessary to design and 
deliver it in ways that allow for understanding 
to take place in all four quadrants

 “The use of illustrations, graphics, stories, 
examples, and metaphors greatly enhances 
the likelihood that the intended meaning is 
conveyed to a wide range of people.”

Ned Herrmann
The Whole Brain Business Book, page 119
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Benefits of Good Communication

Verbal communication skills are 
important to building an effective team

Good communication is critical in times 
of rapid change 

Good communication lowers stress and 
can thus increase creativity

A successful negotiation outcome 
depends on good communication
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Guidelines for Negotiation and 
Communication 

 Listen actively and acknowledge what is being said
 Provide feedback from the point of view of the other 

person or group by stating their position in positive 
terms

 Speak to be understood
 Look at the others as partners for solving a joint 

problem
 The more important the decision, the fewer  people 

should be involved
 Two is best for a “summit” meeting
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Guidelines for Negotiation and 
Communication 

 Don’t condemn
 Describe the problem in terms of personal 

impact
– “We feel discriminated against” is better than “you 

are a racist or oppressor” 
 Try not to provoke a defensive reaction or 

anger; instead, stick to the objectives
 Take the log-term view and build 

relationships
 It is possible to “win the skirmish and lose the 

war!”
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Guidelines for Negotiation and 
Communication 

 Follow creative problem solving: do not judge too 
soon, look for options and alternatives, do not 
assume a fixed pie (either/or) concept or act in pure 
self-interest
– Brainstorm-alone, with the other party, or with other 

interested people-then do a creative evaluation to find the 
best options

– Develop a list of objective criteria

 If you are negotiating from a weak position, have a 
Plan B
– This way, you will not be tempted or forced into accepting a 

plan that will put you too much at a disadvantage
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Guidelines for Negotiation and 
Communication 

 What if the other party won’t play and follow the rules 
of principled negotiation? In this case, do not attack 
the opposing position-look behind it. Do not defend 
your ideas or take the attack personally. Instead, 
invite criticism and advice. Listen and agree as much 
as possible. Restate an attack on you as an attack at 
the problem. Reframe the opposing position by using 
what-if questions. Build on the proposed idea; make it 
easy for the other party to gain honor or a good way 
out. Discuss the cost of drawn-out disagreement. 
Most of all, treat everyone with respect.
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Communication Styles
 Does it use facts?
 Is it quantified?
 Does it show clear analysis?
 Is it logical?
 Is it concise and to the point?
 Is the information complete?

 Does it provide details?
 Does it provide schedules?
 Is it neat?
 Is it in sequential order?
 Is it in an appropriate form?
 Have you checked for errors?

 Does it look at the big picture?
 Is it visual and colorful?
 Does it use metaphors?
 Does it look at the future?
 Is it conceptually sound?
 Does it address change issues?

 Does it use experiences that relate to 
the audience?

 Do personalized examples illustrate the 
point?

 Is it helpful and user-friendly?
 Are emotions acknowledged?

D

C

A

B
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Golden Rule of Communication

Communicate with others according to 
THEIR thinking preference, not 
according to your own
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Communication in Design and 
Engineering

Communication is integral to the design 
process - rarely is a drawing alone 
sufficient

The effectiveness of a design can be 
impaired by faulty communication

All designs must be sold; most must be 
sold many times - and to different 
stakeholders
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Teamwork in Engineering Today
 Traditional Engineering

– People work in isolation
– Little or no interaction 

between departments 
and functions

 Concurrent Engineering
– People involving all 

functions work in teams
– Customers and suppliers 

are involved right from 
the start in the design 
process

(Lumsdaine et al., 2006)
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Two Types of Teams
Homogeneous Teams Heterogeneous Teams

A A

BB C C

DD

Quadrant A+B team The dotted profile is a “translator”
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Developing Individual Characteristics 
of Good Team Members

 Effective team members are mostly made, not born
 Teaming does not come easy to people with very 

strong quadrant A, B, and D thinking preferences and 
a low preference for C thinking
– Quadrant A:  Learn to give constructive comments (in C)
– Quadrant D:  Learn good time management skills (in B)

 Use the language of the mental models to 
depersonalize tension
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Stages in Team Development

Forming
Storming
Norming
Performing
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Forming

When the team is first formed, team 
members act like individuals

They look out for themselves and are 
not contributing to the group as a whole

Members cautiously get to know one 
another
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Storming

Not getting much done prompts 
disagreements, blame, and impatience

Some team members try to do the work 
on their own, and others question the 
whole purpose of the team

Tension, disunity, and jealousy result
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Norming

When the team’s objectives are worked out 
collectively, the members are drawn together 
into a group, while still having a strong sense 
of individual autonomy

 Achieving some success, the group begins to 
realize that team development is important

Members become more cooperative, try to 
avoid conflict, and work out their differences

 The team becomes a priority
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Performing

 Team members have accepted each other’s 
strengths and weaknesses and have defined 
workable team roles

 The team becomes an effective, productive, cohesive 
unit

 Team members feel attached to the team and 
confident of its abilities

 The team may become increasingly self-directed
 Team members fully share accountability for the 

team’s actions, and they operate from a basis of trust 
and mutual respect 
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Two Detrimental Behaviors 
Common to Teams of Engineers

 Automatically discounting emotional arguments
– Solution: Quadrant A people must learn to listen to and value 

the input of quadrant C people - they have important insights 
about people (customers and team development) that might 
be missed

 Ignoring people who have unorthodox
– Solution: Quadrant A (and B) people can learn to listen to 

and appreciate the ideas of creative thinkers; these ideas, 
when improved and implemented by the team, may be 
crucial for the team’s success and survival
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Team Tools

 Mission Statement
 Timetable or Project Plan
 Team Member Roles
 Team Ground Rules

– Spending time upfront defining ground rules can save time later
– Rules must be accepted by every member
– Rules can be changed

 Meeting Agendas
– Stay on track with the “Parking Lot” technique 

 Meeting Notes (a template may be useful)
 Peer Contribution Rating Forms 
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Mission Statement

(Lumsdaine et al., 2006)
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Time Table / Project Plan

(Lumsdaine et al., 2006)
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Team Member Roles

(Lumsdaine et al., 2006)
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Team Ground Rules

(Lumsdaine et al., 2006)
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Meeting Notes

(Lumsdaine et al., 2006)



National Aeronautics and Space Administration
02.  Team Organization
NASA ESMD Capstone Design

John Gershenson, Ph.D. 41

Peer Contribution Rating Form

(Lumsdaine et al., 2006)
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Personality Map
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Team Roles
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Team Member Responsibilities

 Teams outperform individuals
 Take responsibility for team success
 Deliver on commitments
 Contribute to discussions
 Develop techniques to get your message 

across
– Avoid put downs and sarcasm
– Don’t ramble

 Give and receive feedback
 RESPECT
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Effective Teams

 We will be as open as possible but will honor the right 
for privacy

 Information discussed in team will remain confidential
 We will respect differences between individuals
 We will respect the ideas of others
 We will be supportive rather than judgmental
 We will give feedback directly and openly, in a timely 

fashion; feedback will be specific and focus on the 
task and process and not on personalities

 We will all be contributors to the team
 We will be diligent in attending team meetings
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Effective Teams

 When members miss meetings, we will share the 
responsibility of keeping them up to date

 We will use our time wisely, starting on time, 
returning from breaks, and ending our meeting 
promptly

 We will keep our focus on our goals avoiding 
sidetracking, personality conflicts and hidden 
agendas. We will acknowledge problems and deal 
with them.

 We will not make phone calls and interrupt the team 
during meetings
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Team Leadership

(Dieter et al., 2000 )
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Successful Meetings
1.  Pick a regular meeting location and try not to change it.
2.  Pick a meeting location that: (a) is agreeable and accessible to all (unless your team is trying 

to "get away"), (b) has breathing room when there is full attendance plus a guest or two, (c) 
has a pad or easel in the room, and (d) isn't too hot, too cold, or too close to noisy 
distractions.

3.  Regular meeting times are not as important as confirming the time of meetings. Once a 
meeting time has been selected, confirm it immediately in writing (e-mail or memo). Remain 
flexible on selecting meeting length and frequency. Shape the time that the team spends 
together around the needs of the work to be accomplished. 

4.  Send an e-mail reminder to team members just before the first of several meetings. 
5.  If you send materials out in advance of a meeting, bring extra copies just in case people 

forget to bring theirs, or it did not arrive. Do not send out agendas or reading materials in 
advance unless you give people at least four business days to look things over. 

6.  Start on time, or no later than 5 to 7 minutes from the stated starting time. 
7.  Pass out an agenda at the beginning of the meeting and get the team's concurrence to the 

agenda. Start every meeting with "what are we trying to accomplish today?" 
8.  Rotate the responsibility for writing meeting summaries of each meeting. The summaries 

should document: (a) when did the team meet, (b) what were the issues discussed (in outline 
form), (c) decisions, agreements, or apparent consensus on issues, (d) next meeting date 
and time, and (e) "homework” for next meeting. In general, meeting summaries should not 
exceed one page, unless you are attaching results from group brainstorming, lists of issues, 
ideas, etc. Meeting summaries should be distributed by the assigned recorder within 48 
hours of the meeting.
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Successful Meetings
9. Notice members who come late, leave early, or miss meetings. Ask if the meeting time is 

inconvenient or competing demands are keeping them from meetings. Ask if the team 
sponsor could help by talking with their supervisor. 

10.  Observe team members who are not speaking. Near the end of the discussion, ask them 
directly for their opinion on an issue. Consult them after the meeting to be sure that they are 
comfortable with the team and discussion. 

11.  Occasionally use meeting evaluations (perhaps every second or third meeting) to gather 
anonymous feedback on how the group is working together. Meeting evaluations should be 
turned in to the facilitator, who should summarize the results, distribute a copy of those 
results to everyone, and lead a brief discussion at the next meeting on reactions to the 
meeting evaluations and any proposed changes in the meeting format. 

12.  Do not bring guests or staff support or add team members without seeking the permission of 
the team. 

13.  Avoid canceling meetings. If the team leader cannot attend, an interim discussion leader 
should be designated. 

14.  End every meeting with an "action check": (a) what did we accomplish/agree upon today? 
(b) what will we do at the next meeting? (c) what is everyone's "homework," if any, before 
the next meeting? 

15.  Follow up with any person who does not attend, especially people who did not give advance 
notice. Call to update them about the meeting and send them any materials that were 
passed out at the meeting. Be sure they understand what will take place at the next 
meeting. 
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